Adenovirus-mediated cytokine gene transfer at tissue sites. Overexpression of IL-6 induces lymphocytic hyperplasia in the lung.
The biologic function of cytokines may be best studied in the context of a defined tissue site. To establish a model for studying the function of IL-6 at local tissue sites, we targeted the IL-6 transgene into the bronchial epithelium in the lung of Sprague-Dawley rats by intratracheal administration of a recombinant human type 5 adenovirus with rat IL-6 cDNA incorporated into the E3 region of the viral genome. This approach led to a highly compartmentalized overexpression of the IL-6 transgene and production of bioactive protein within the lung for about 7 days post-infection. Associated with this overexpression of IL-6 was the development of profound local lymphocytic hyperplasia around day 7, characterized by the dramatic expansion of bronchial associated lymphoid aggregates and massive lymphocytic infiltration in the pulmonary parenchyma. Concurrently, there were strikingly increased numbers of lymphocytes in bronchoalveolar lavage fluids. The majority of these lymphocytes were found to be CD3+CD8+ cytotoxic T and CD3+CD4+ helper T cells with the remaining being primarily a small number of CD45R+ B cells. In addition, there was moderate bronchial and alveolar epithelial hyperplasia associated with lymphocytic hyperplasia. However, all of these changes subsided concomitant with the decrease in IL-6 expression and the lung seemed normal at 12 to 14 days post-infection. Thus, our study provides a tissue-specific transient transgene model for investigating cytokine functions in vivo and demonstrates that IL-6 has a profound stimulatory effect on the local lymphoid tissue in the lung.